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Freilich and Guza2) Boussinesq
(







$\frac{\partial\zeta}{\partial t}+\nabla\cdot[(h+\epsilon\zeta)u]=O(\epsilon^{2}, \epsilon\downarrow\downarrow^{2}, \mu^{4})$ (1)
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80
$\frac{\partial u}{\partial t}+\epsilon u\cdot\nabla u+\nabla\zeta$
$= \iota!^{2}\{\frac{h}{2}\frac{\partial}{\partial t}\nabla[\nabla\cdot(hu)]-\frac{h^{2}}{6}\frac{\partial}{\partial t}\nabla(\nabla\cdot u)\}+O(\epsilon^{2}, \epsilon\}1^{2}, \}\iota^{4})$
(2)
, $\omega_{0}$ , $a_{0}$ , $h_{0}$
(
) ,





$\epsilon=\frac{a_{0}}{h_{0}}$ , $t^{\iota^{2}}=\frac{\omega_{0^{2}}h_{0}}{g}$ (4)
$O(\epsilon)=O(\mu^{2})<1$
$O(| \nabla l\oint)\leq O(\downarrow\iota^{2})$
(5)
, $x$ ( ) ,
,










$\zeta’=\sum_{n=1}^{\infty}\frac{1}{2}A_{\acute{n}}e^{i(\int k_{n}dx’-\omega_{n}t’)_{+}}c$ . $c$ . (9)
$\omega_{n}^{2}=gk_{n}^{2}h$ (10)
, $c.c$ . (9) 1 , $\omega_{n}=n\omega_{1}$ ,
$k_{1}$ $k_{n}=nk_{1}$ (9) $a_{0},$ $\omega_{0}$ ,
$k_{0}$
$\zeta=\sum_{n=1}^{\infty}\frac{1}{2}\wedge A_{n}e^{in()\overline{k_{1}}d\kappa-\overline{\omega_{1}}r)_{+}}c$ . $c$ . (11)
, $\overline{k_{1}}=k_{1}/k_{0}$ , $\overline{\omega_{1}}=\omega_{1}/\omega_{0}$ $A_{n}$ $h$
$\frac{dA_{n}}{dx}\sim\frac{dh}{dx}\sim O(\epsilon, \mu^{2})$ (12)
(12) , (11) (8)
$\frac{dA_{n}}{dx}+_{\frac{h_{X}}{4h}}A_{n}-\frac{\mu^{2}}{6}in^{3}\overline{k_{1^{3}}}A_{n}$
$+_{\frac{3\epsilon i\overline{k_{1}}}{8h}\sum_{l}} \sum_{m}[(l+m)A_{l}A_{m}e^{i(l+m- n)\psi_{1}}$
$+(l- m)A_{l}A_{m^{*}}e^{i(l- m- n)\iota p_{1-}}(l- m)A_{l^{*}}A_{m}e^{i(- l+m- n)\iota p_{1}}$
(13)
$-(l+m)A_{l^{*}}A_{m^{*}}e^{i(- l- m- n)\psi_{1}}]=0$ ; $n=1,2,$ $\cdots,$ $\infty$
82









1 $l\pm m- n=0$ (17)
$l,$ $m,$ $n\geq 1$ (18)
$N$ , (13)
$\frac{dA_{n}}{dx}+\frac{h_{X}}{4h}A_{n}-\frac{1}{6}in^{3}k_{1^{3}}h^{2}A_{n}$
$+ \frac{3ink_{1}}{8h}$ $[ \sum_{l=1}^{n- 1}A_{l}A_{n- l}+2\sum_{l=1}^{N- n}A_{l^{*}}A_{n+l}]=0$ ;
$n=1,2,$ $\cdots$ , $N$ (19)
, ,


































(30) (31) (26) ,
$\zeta=\frac{1}{2}$
$e^{i(\frac{1}{6}n^{3}k_{1^{3}}h^{2}x)}e^{i(nk_{1}x- n\omega_{1}r)}+c$ . $c$ .
$= \frac{1}{2}$










$\frac{C}{\sqrt gh}=\sqrt{\frac{\tanh kh}{kh}}$ (35)
(34) $kh<\approx 1.0$ (35)
, $kh$
(35)





$+ \frac{3ink_{1}}{8h}$ $[ \sum_{l=1}^{n- 1}A_{l}A_{n- l}+2\sum_{l=1}^{N- n}A_{l^{*}}A_{n+l}]=0$ ;
$n=1,2,$ $\cdots$ , $N$
(37)
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